Bridging PNAs can bind preferentially to a deleted mitochondrial DNA template but replication by mitochondrial DNA polymerase gamma in vitro is not impaired.
Mutations in mitochondrial DNA (mtDNA) are an important cause of neurological and other human pathologies. In the vast majority of cases, supportive care only is available. Mutated and wild-type mtDNAs often coexist in the same cell. A strategy for treatment has been proposed whereby replication of mutated mtDNA is inhibited by selective hybridisation of a nucleic acid derivative, allowing propagation of the wild-type genome and correction of the associated respiratory chain defect. Peptide nucleic acid molecules (PNAs) can be designed to selectively target pathogenic mtDNA with single point mutations. Molecules harbouring deletions present a complex problem. Deletions often occur between two short repeat sequences (4-13 residues), one of which is retained in the deleted molecule. With the more common large repeats, it is therefore difficult to design an antigenomic molecule that will bind selectively under physiological conditions. Following limited success with antigenomic oligodeoxynucleotides (ODNs), we have repeated these studies with a series of bridging PNAs. Molecules complementary to the sequence flanking either side of the 13 bp 'common deletion' were synthesised. The PNAs demonstrated markedly greater affinity for the delete than to the wild-type template. In runoff assays using Klenow fragment, these PNAs selectively inhibited replication of the delete template. However, no selective inhibition was observed when a polymerase gamma-containing mitochondrial fraction was used.